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The DIAB-HYCAR Study. 
Passa P, Chatellier G. 

Diabetes Departrnent, Saint Louis Hospital, Paris, France. 

Microalbuminuria and proteinuria are strong independent predictors for 
increased cardiovascular mortality in non-insulin-dependent diabetic 
(NIDDM) patients. In such patients, angiotensin converting enzyme (ACE) 
inhibition improves the evolution of diabetic nephropathy; however, no data 
are currently available on the effects of such intervention on cardiovascular 
morbidity and mortality. The aim of the Diab-Hycar study isTo test the / 
hypoth esis that ACE inhibition with a low daily dose of 1 .2$jnnLg raimpril^ 

\vKic irhas nQ^signiBcantjeffect on blood pressure, may reduce cardiovascular^' 
morbidity^ m normotensiye or hypertensive NIDDM patients / 

^jAdth.persistent-dbuminur^ and followed by general practitioneFs, 

4000 patients will receive their usual oral antidiabetic treatment and if 
necessary antihypertensive treatment (ACE inhibitors excluded). In addition 
in a randomized, double-blind trial they will be given either a placebo or 1 2t 
mg ramipril daily. The follow-up is currently scheduled to last 3 years. The 
efficacy of ACE-inhibition will be assessed by the following major end- 
points: cardiovascular death, sudden death, myocardial infarction, stroke, 
renal replacement therapy. The Diab-Hycar study started on 3 February 1995 
By 1 September 1995, 1 1,000 urine samples were tested. The prevalence of 
persistent albuminuria was 23%, 964 patients were initially included in the 
study, with 619 eligible patients included soon after. Different strategies hav< 
been developed to record cardiovascular events conectly and to minimize th( 
number of patients lost to follow-up. 

Publication Types: 

• Clinical Trial 

• Randomized Controlled Trial 
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Related Articles, Link 



Early administration of ramipril in acute myocardial infarction: 
neurohormonal and hemodynamic effects and tolerability. 

van der Ent M, Remme WJ, Bartels GL, Kruijssen DA, Krauss XH, van 
Hoogenhuyze DC. 

Sticares Cardiovascular Research Foundation, Rotterdam, The Netherlands. 

Although several large studies indicate a beneficial effect of angiotensin- 
converting enzyme (ACE) inhibitors after myocardial infarction, the optimal 
timing of therapy in terms of safety and the effects on neurohormones during 
myocardial infarction are less well known. In order to investigate the effect 
of ramipril, administered within 24 h after myocardial infarction, on 
hemodynamics and neurohormones and its safety, 20 patients with a 
myocardial infarction were studied. Nine patients had an anterior, 10 an 
inferior, and 1 a non-Q-wave infarction. Fourteen patients received 
thrombolytic therapy, whereas 6 did not. The initial dose of ramipril was 1 .2; 
mg, but was gradually increased to 5 mg during the next 4 days. Side effects 
did not occur. The mean arterial pressure decreased 8 h after the first dose 
from 84 +/- 2 mm Hg (control) to 77 +/- 2 mm Hg (p < 0.05) and remained 
decreased thereafter. This was accompanied by a reduction in systemic 
resistance of 8% after 8 h and of 12% on day 2. Heart rate, cardiac and stroke 
indexes, and pulmonary artery and wedge pressures did not change. The 
ACE activity decreased within 1 h of ramipril administration with a 
maximum of 71% at 4 h after the second dose and remained at this level 
throughout the study. Angiotensin II decreased by 34% (day 2) and by 41% 
(day 5). The renin activity gradually increased from 33 +/- 7.5 to 75.4 +/- 
1 1.5 microM/ml on day 5, whereas epinephrine was reduced from day 2 
onwards, with a maximal reduction of 71% on day 5. Arginine vasopressin 
was significantly reduced 5 h after ramipril administration until the end of thi 
study, with a maximum of 77% on day 3. Moreover, a late but significant 
decrease in norepinephrine occurred on day 5. Thus, oral ramipril results in 
early ACE inhibition, followed by progressive attenuation of the 
neuroendocrine activation and a reduction in afterload during the acute phase 
of myocardial infarction. It is well tolerated, also in combination with 
nitroglycerin and thrombolytic therapy. 
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Effect of ramipril on blood pressure and protein excretion rate 
in normotensive nondiabetic patients with proteinuria. 

Toto RD, Adams-Huet B, Fenves AZ, Mitchell HC, Mulcahy W, Smith 
RD. 

Department of Internal Medicine, University of Texas Southwestern Medical 
Center at Dallas, 75235-8856, USA. 

Angiotensin-converting enzyme inhibitors reduce proteinuria in both 
normotensive and hypertensive patients with proteinuric renal disease. 
However, the mechanism of the antiproteinuric effect has not been clarified. 
We performed a prospective, double-blind, placebo-controlled, randomized 
crossover trial to test the hypothesis that the antiproteinuric effect of ramipril 
was due to an improvement in glomerular permselectivity independent of 
blood pressure and glomerular filtration rate. The effect of low-dose (1.25 
mg/d) and high-dose (5 mg/d) ramipril was assessed in 1 5 normotensive 
nondiabetic patients with proteinuria (> 150 mg/d). The study was divided 
into four 12-week periods: placebo, high- or low-dose ramipril, crossover to 
low- or high-dose ramipril, and placebo. Blood pressure, glomerular filtratioi 
rate, renal plasma flow rate, urinary protein excretion rate, and plasma 
angiotensin II levels were measured at the end of each period. Mean arterial 
pressure, urine protein to creatinine ratio, and albumin excretion rate 
decreased significantly during low- and high-dose ramipril. Glomerular 
filtration rate and renal plasma flow rate were not changed significantly. 
Plasma angiotensin II levels decreased with both low- and high-dose 
ramipril. There were no episodes of hypotension and only one subject 
developed cough during ramipril that did not require discontinuation of the 
study drug. In conclusion, administration of ramipril in both low and high 
doses lowered blood pressure and reduced proteinuria in this cohort of 
normotensive patients with a variety of proteinuric renal diseases. The 
antiproteinuric effect of ramipril is probably mediated by a reduction in 
glomerular capillary pressure. 

Publication Types: 

• Clinical Trial 

• Randomized Controlled Trial 
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Long-term ACE inhibition doubles lifespan of hypertensive rats 

Linz W, lessen T, Beclcer RH, Scholkens BA, Wiemer G. 

Hoechst Marion Roussel, DG Research Cardiovascular, Frankfurt/Main, 
Germany. wolfgang.Linz@hnirag.com 

BACKGROUND: We compared the outcome of lifelong treatment with the 
ACE inhibitor ramipril in young prehypertensive stroke-prone spontaneously 
hypertensive rats (SHR-SP) and age-matched normotensive Wistar-Kyoto 
(WKY) rats. Ramipril was given in an antihypertensive and 
subantihypertensive dose. In addition to the primary end point, lifespan, 
surrogate parameters such as cardiac left ventricular hypertrophy, cardiac 
function and metabolism, and endothelial ftinction were studied. METHODS 
AND RESULTS: One-month-old SHR-SP and WKY rats, 135 of each, were 
randomized into 3 groups. Each group was treated via drinking water with ar 
antihypertensive high dose of ramipril (HRA, 1 mg x kg(-l) x d(-l)), a 
nonantihypertensive low dose of ramipril (LRA, 10 microg x kg(-l) x d(-l)), 
or placebo. Body weight and blood pressure were determined every 3 
months. Molecular, biochemical, and functional data were assessed in SHR- 
SP and WKY rats after 15 and 30 months, respectively. These were the times 
when approximately 80% of the corresponding placebo group had died. 
Early-onset long-term ACE inhibition with HRA doubled lifespan to 30 
months in SHR-SP, which was identical to the lifespan of placebo-treated 
normotensive WKY rats. LRA treatment prolonged lifespan from 15 to 18 
months. In SHR-SP, left ventricular hypertrophy was completely prevented 
by HRA but not by LRA treatment. Cardiac ftinction and metabolism as well 
as endothelial ftinction were significantly improved by both doses of 
ramipril. Carotid expression of endothelial NO synthase was moderately 
enhanced, whereas cardiac ACE expression and activity were decreased to 
values of placebo-treated WKY rats. CONCLUSIONS: Lifelong ACE 
inhibition doubles lifespan in SHR-SP, matching that of normotensive WKY 
rats. This effect correlated with preservation of endothelial ftmction, cardiac 
ftinction/size, and metabolism. Thus, these data predict a beneficial outcome 
on survival in high-risk patients with hypertension and associated 
cardiovascular diseases by ACE inhibition. 
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□ 1: Hypertension 1994 Apr;23(4):411-8 

Comment in: 

• Hypertension, 1994 Apr:23(4):419-21. 



Angiotensin-converting enzyme inhibition improves cardiac 
function. Role of bradykinin. 

Gohlke P, Linz W, Scholkens BA, Kuwer I, Bartenbach S, Schnell A, 
Unger T, 

Department of Pharmacology/ Christian Albrechts University of Kiel, 
Germany. 

The effect of chronic low- and high-dose treatment with the angiotensin- 
converting enzyme (ACE) inhibitor ramipril (0.01 and 1 mg/kg per day) on 
the development of hypertension and left ventricular hypertrophy as well as 
on functional and biochemical alterations of the heart was studied in stroke- 
prone spontaneously hypertensive rats treated prenatally and subsequently uf 
to the age of 20 weeks. The contribution of endogenous bradykinin 
potentiation to the ACE inhibitor actions was assessed by cotreatment of rats 
with the bradykinin B2-receptor antagonist Hoe 140 (500 micrograms/kg per 
day SC) from 6 to 20 weeks of age. High- but not low-dose ACE inhibitor 
treatment prevented the development of hypertension and left ventricular 
hypertrophy. Chronic bradykinin receptor blockade did not attenuate the 
antihypertensive and antihypertrophic actions of ramipril. High-dose ramipri: 
treatment improved cardiac ftmction, as demonstrated by an increase in left 
ventricular pressure (29.9%), dP/dtmax (34.9%), and coronary flow (22.1%), 
without a change in heart rate. The activities of lactate dehydrogenase and 
creatine kinase and lactate concentration in the coronary effluent were 
reduced by 39.3%, 55.5%, and 66.7%>, respectively. Myocardial tissue 
concentrations of glycogen and the energy-rich phosphates ATP and creatine 
phosphate were increased by 31.3%, 39.9%, and 73.7%, respectively, 
whereas lactate was decreased by 20.8%. Chronic low-dose ACE inhibitor 
treatment led to a pattem of changes in cardiodynamics and cardiac 
metabolism similar to that observed with the high dose. All ACE inhibitor- 
induced effects on cardiac function and metabolism were abolished by 
chronic bradykinin receptor blockade.(ABSTRACT TRUNCATED AT 250 
WORDS) 
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□ 1: Can J Cardiol 1996 Feb;12(2):127-37 



Related Articles, Link 



The HOPE (Heart Outcomes Prevention Evaluation) Study: the 
design of a large, simple randomized trial of an angiotensin- 
converting enzyme inhibitor (ramipril) and vitamin E in 
patients at high risk of cardiovascular events. The HOPE study 
investigators. 

OBJECTIVE: To describe the design of the HOPE (Heart Outcomes 
Prevention Evaluation) study. DESIGN: Description of the key design 
features of HOPE, a large, simple randomized trial of two widely applicable 
treatments-ramipril, an angiotensin-converting enzyme inhibitor; and 
vitamin E, a naturally occurring antioxidant vitamin--in the prevention of 
myocardial infarction, stroke or cardiovascular death. SETTING: Two- 
hundred and sixty-seven hospitals, physician offices and clinics in Canada, 
the United States, Mexico, Europe and South America. PATIENTS: Over 
9000 women and men aged 55 years and above at high risk for 
cardiovascular events such as myocardial infarction and stroke were recruitec 
over 18 months. INTERVENTIONS: A 2X2 factorial design with ramipril 
and vitamin E with follow-up for up to four years. CONCLUSIONS: HOPE 
will be one of the largest trials of two new interventions to prevent 
myocardial infarction, stroke or cardiovascular death in high risk patients. 
The results of HOPE will have direct public health impact and are likely to 
be readily incorporated into clinical practice. Key design features of HOPE 
are inclusion of individuals at high risk of cardiovascular disease, inclusion 
of a substantial proportion of patients with diabetes (36%) and women 
(27%), and detailed substudies to provide data on mechanisms of benefit. 

Publication Types: 

• Clinical trial 

• Multicenter Study 

• Randomized Controlled Trial 
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FULL TEXT ARTICLE 



Diabetic vascular hypertrophy and albuminuria: effect of 
angiotensin converting enzyme inhibition. 

Allen TJ, Hulthen UL, Rumble JR, Jasik M, Cooper ME. 

Department of Medicine, University of Melbourne, Austin, Australia. 

The role of angiotensin-converting enzyme (ACE) inhibition with ramipril oi 
mesenteric vascular hypertrophy and urinary albumin excretion was explorec 
in a normotensive model of experimental diabetes. Serial measurements of 
albuminuria were performed in Sprague-Dawley control, diabetic rats, and 
diabetic rats treated with ramipril. Over 24 weeks, urinary albumin excretion 
showed a continuous rise in the untreated diabetic rats. Ramipril prevented 
the increase in albuminuria over the whole study period. After 6 months, 
animals were perftised with glutaraldehyde and sacrificed for measurement 
of mesenteric vessel wall/lumen ratio and kidney weight. Diabetes was 
associated with increased mesenteric wall/lumen ratio and kidney weight. 
ACE inhibition, despite no effect on glycemic control, attenuated mesenteric 
vascular hypertrophy but did not decrease kidney weight. In addition to the 
well-described renoprotective effects of ACE inhibition in diabetes, this clasi 
of agents may have a favorable effect on diabetic vascular disease. 

PMID: 8573756 [PubMed - indexed for MEDLINE] 
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PEPTIDES HAVING BRADYKININ 
ANTAGONIST ACTION 


SCHOLKENS , 
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150 
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RENIN-INHIBITING AMNODIOL 
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07899122 


Not 
Issued 
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Issued 
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Issued 
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OF THE EFFERENT URINARY 
PASSAGES 


SCHOLKENS , 
BERNWARD 


07606132 


5194442 


150 


10/31/1990 


2,3,4,5-TETRAHYDRO-l- 
BENZOXEPINS, THE USE 
THEREOF AND 

rrlAKMACbU 1 ICAL rKODUC 1 S 
BASED ON THESE COMPOUNDS 


SCHOLKENS , 
BERNWARD 


08445543 


5684016 


150 


05/22/1995 


METHOD OF TREATING CARDIAC 
INSUFFICIENCY 


SCHOLKENS , 
BERNWARD 


08165655 


5444068 


150 


12/13/1993 


IMIDAZOPYRIDINE 
DERIVATIVES AS ANGIOTENSIN 
II RECEPTOR ANTAGONISTS 
PHARMACEUTICALS AND 
TREATMENT OF HYPERTENSION 
THEREWITH 


SCHOLKENS , 
BERNWARD 


07631418 


Not 
Issued 


166 


12/21/1990 


SUBSTITUTED 3,4-DIHYDRO-2H- 
BENZOPYRANS PROCESS FOR 
THEIR PREPARATION THEIR USE 
AND PHARMACEUTICAL 
rKUDULlo BAbbD ON IHblSb 
COMPOUNDS 


SCHOLKENS , 
BERNWARD 






1 


\jjlZyf iyoy 


T TXTC A XT TO A HTm^ XT 

UJNbAl UKAlbD N- 
BENZOPYRANYLLACTAMS 


SCHOLKENS , 
BERNWARD 










Clb, bNDO-2-AZABICYCLO-(3.3.0)- 
OCTANE-5-CARBOXYLIC ACIDS 


SCHOLKENS , 
BERNWARD 




INOI 

Issued 


1 

lOO 


\jZILLI lyiSy 


Mb 1 HOD Or 1 REATING CARDIAC 
INSUFFICIENCY 


SCHOLKENS , 
BERNWARD 


07310183 


5204357 


150 


02/14/1989 


RENIN-INHIBITING AMINO ACID 
DERIVATIVES 


SCHOLKENS , 
BERNWARD 








1 


1 
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07003237 


4861755 


150 


01/14/1987 


PEPTIDES WITH 

VASORELAXANT, NATRIURETIC 
AND DIURETIC EFFECTS, A 
PROCESS FOR THEIR 
PREPARATION, AGENTS 

UUIN 1 AlJNlJNLr IrlxiJVl, AINU irlmK 

USE 


SCHOLKENS , 
BERNWARD 


08041176 


Not 
Issued 


166 


04/01/1993 


PEPTIDES WITH MODIFICATIONS 
AT THE N TERMINUS 


SCHOLKENS , 
BERNWARD 


08026030 


Not 
Issued 


166 


03/04/1993 


IMIDAZOLE DERIVATIVES WITH 
A BIPHENYLSULFONYLUREA OR 
BIPHENYLSULFONYLURETHANE 
SIDE CHAIN, PROCESS FOR 

TUT^TP PT?ThPA1? ATr^XT AXTT^ TIJT7TP 

USE 


SCHOLKENS , 
BERNWARD 


08012849 


Not 
Issued 


166 


02/03/1993 


PEPTIDES HAVING BRADYKININ 
ANTAGONIST ACTION 


SCHOLKENS , 
BERNWARD 


07576937 


5091394 


150 


09/04/1990 


BENZOYLGUANIDINES, A 
PROCESS FOR THEIR 
PREPARATION, THEIR USE AS 
MEDICAMENTS AND 
MEDICAMENTS CONTAINING 
THEM 


SCHOLKENS , 
BERNWARD 


07296513 


5061722 


150 


01/12/1989 


CIS, ENDO-2-AZABICYCLO-(3.3.0)- 
OCTANE-3-CARBOXYLIC ACIDS, 
A PROCESS FOR THEIR 
PREPARATION, AGENTS 
CONTAINING THESE 
COMPOUNDS AND THEIR USE 


SCHOLKENS , 
BERNWARD 


06917430 


Not 
Issued 


166 


10/10/1986 


METHOD FOR THE TREATMENT 
OF ATHEROSCLEROSIS, 
THROMBOSIS AND PERIPHERAL 
VESSEL DISEASE 


SCHOLKENS , 
BERNWARD 


07448903 


5185324 


150 


12/12/1989 


ENZYME-INHIBITING AMINO 
ACID DERIVATIVES, A PROCESS 
FOR THE PREPARATION 
THEREOF, AGENTS CONTAINING 
Iritari, AJNJJ Ltih Uot, lililKJiUr 


SCHOLKENS , 
BERNWARD 


07448208 


Not 
Issued 


166 


12/08/1989 


DIPEPTIDE DERIVATIVES 
HAVING AN ENZYME 
INHIBITORY ACTION 


SCHOLKENS , 
BERNWARD 


07437891 


Not 
Issued 


161 


11/17/1989 


RENIN-INHIBITING DIPEPTIDES, 
A PROCESS FOR THE 
PREPARATION THEREOF, 
AGENTS CONTAINING THESE, 
AND THE USE THEREOF 


SCHOLKENS , 
BERNWARD 


07407618 


Not 


161 


09/15/1989 


2,3,4,5-TETRAHYDRO- 1 - 


SCHOLKENS , 
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Issued 






BENZOXEPINS, A PROCESS FOR 
THE PREPARATION THEREOF, 
THE USE THEREOF AND 
PHARMACEUTICAL PRODUCTS 
BASED ON THESE COMPOUNDS 


BERNWARD 


07403140 


Not 
Issued 


166 


09/01/1989 


CIS, ENDO-2-AZABICYCLO-/3.3.0/- 
OCTANE-3-CARBOXYLIC ACIDS, 
A PROCESS FOR THEIR 
PREPARATION, AGENTS 
CONTAINING THESE 
COMPOUNDS AND THEIR USE 


SCHOLKENS , 
BERNWARD 


06658901 


Not 
Issued 


166 


10/09/1984 


CIS, ENDO-2-AZABICYCLO-(3.3.0)- 
OCTANE-3-CARBOXYLIC ACIDS, 
A PROCESS FOR THEIR 
PREPARATION, AGENTS 
CONTAINING THESE 
COMPOUNDS AND THEIR USE 


SCHOLKENS , 
BERNWARD 


06520227 


Not 
Issued 


161 


08/05/1983 


QUINOLINE AND INDOLINE 
COMPOUNDS HAVING 
HYPOTENSIVE ACTIVITY 


SCHOLKENS , 
BERNWARD 


06438757 


Not 
Issued 


161 


11/03/1982 


DERIVATIVES OF CIS,END0-2- 
AZABICYCLO-(3.3.0)-OCTANE-3- 
CARBOXYLIC ACID, A PROCESS 
FOR THEIR PREPARATION, 
AGENTS CONTAINING THESE 
COMPOUNDS AND THEIR USE 


SCHOLKENS , 
BERNWARD 


08373464 


5597803 


150 


01/17/1995 


BRADYKININ PEPTIDES WITH 
MODIFICATIONS AT THE N 
TERMINUS 


SCHOLKENS , 
BERNWARD 


09651275 


Not 
Issued 


041 


08/30/2000 


USE OF INHIBITORS OF THE 
RENIN-ANGIOTENSIN SYSTEM IN 
THE PREVENTION OF 
CARDIOVASCULAR EVENTS 


SCHOLKENS, 
BERNWARD 


09645556 


Not 
Issued 


071 


08/25/2000 


PHARMACEUTICAL 
FORMULATIONS AND USE 
THEREFORE IN THE PREVENTION 
OF STROKE, DIABETES AND/OR 
CONGESTIVE HEART FAILURE 


SCHOLKENS, 
BERNWARD 
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